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(57) Abstract: 


a high speed is 
plurality of the 
channels 23 r 23 ft . 


realized economically by using a 
comparatively low speed ATM 



PROBLEM TO BE SOLVED: To obtain ATM COPYRIGHT: (C)1998,JPO 
communication equipment in which high speed ATM 
communication using a high performance parallel 
interface (HIPPI) is conducted by effectively 
utilizing a comparatively low speed ATM channel. 

SOLUTION: First and second ATM communication 
equipments 21.,, 21 z connecting respectively to HIPPI 
interfaces 22 v 22 2 are connected to an ATM network 25 
by n-lines (n is a plural number) of ATM channels 
23 r 23 n . In the case of transmission after a HIPPI 
burst obtained by the HIPPI interface 22 1 is converted 
into an H-PDU by the ATM communication equipment 
21 1f it is divided into n-systems at a prescribed 
ratio, each division H-PDU obtained thereby is 
assembled into a cell by collecting them by a number 
predetermined by each system nd sent to the 
respective ATM channels 23 r 23 n . At a receiver 
side, they are disassembled and the H-PDU is decoded 
based on the disassembled cells, the HIPPI burst is 
recovered and sent to a 2nd ATM communication 
equipment 21 z . The ATM communication equipment at 
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(57) [JG&] 

[Ml H««<BWrATMEIil«r«»(cafflLTH 
I PP M y^-7x-^t«WUfc»a*ATMjWl 




**L*h.HIPPI§at2 2 1 . 2 2, 
fc««**tfe»l*Jj:WB20ATMaflK(Bl21i . 
21, l4ATM*vh7-^2 5fcn* (nfcHMR) 9) 
ATMEiS2 3i ~2 3„ fcffiR3*lT»*. S££l$£ 
HIPP IJIH2 2i j&'&ft&ftfcHIPPIA-xb 

i,t ATummmm. 2 1 , at-h - p d u GsgAztaz 

ft. Bf®0JWYnaWfc#MS*U £*it=J:oT»6 
*lfc«V«l*>iHWH- P D UJdaWHfcWJS&fc* 

ATMH*2 3, ~2 3„ £S*0fi}$fU>. 
^ii^> S-r-t/Hfc LTiiiS:SfcH - P D UJrSTC 
H I PP IVN'-XhS-a*LT©20ATMjMilS2 

1, tcaaw*. jtitt»*>iHS0>ATMigii2 3, 

~2 3„ ^fiWC^W*^a^)ATMjM^g*f|| 



(2) 
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^-fe/ws- 1 m&mz&s Lxwmszv i 

fc£ft8te-fSATM3lfi§3g. 

H I P P I rt-X f- £ H - P DUCrg^-fSgJl Ofl^ 

£<t)^ i omanftiucj: ->rsai«f *ut«oH - p 

- P D U«HW*flM4HB*Rfc . 
- P D U tPHMtri: te**i«M«W(cjKBLT3MI 

!MDM«WcTO8nfeATMB«t**t«i^U'C*f 

*m«uo»wh - p d u * i -^cozmtzm.^ Lxmm 

H - P D U ZW£t SH^ff £#gfc , 

^ <^i^st#S{c ±-^Tff4$ix)tH-PDu^ffie 

H I P p I x-x h lgg&tt-hK20(Z&fm?&k * 

ztzmit-fiA tm assa. 
[«««3 1 mBmwmmtzx *> xxmtim 

(OH-PDUcD<7-h'*|6j<7)t*-y hSfc. 4HHfta>**L 
?tl<7)%mn - P D U<7)<7- H*l*W)t -y hW>fifHI 

tzztiwrnn - p d u »sc Lfc*^w7- h*st**m 

EB#4MH*Re i ->T4MHSft.* «0>H- P DU07 
-K&fc^K&SJ:? KUIEH - P D U4*»MS fit 



*>«. £ i: Sr^stfc-r§»^s i iesi<oATMa<igg. 

[0001 ] 

HHB««lf*SElWHff] **WHiH I PP 10)41/9 

-yx-xm^z&mifcATwmmmmizgtib*). ® 
SATMiissaKPi-r^. 

[0002] 

[ft#«9gtf&] H I P P I ( b -y t : High Performance 
Parallel Interface ) li s titfR<9®M3I£;f&*8 0 0 M 
bps (Xtft'vh/m %*V)(il. 6Gb P s(df* 

3 fc»*ft<*2W*fcftlc, ATM (As 

ynchronous Transfer Mode : ^PHSftS^- K)EHSHBI 
•C(iaffiTt)6 2 2Mbpsi!0STM-4 ( ITU-T tlnte 
rnational Telecommunication Standardization Sector 
(?ffl&Z£ i>SYNCH0N0US Transfer Module-4 (622Mbps 

> ) <omi)\ *h&±commmmbix^ 

I. bZbtf. £06 2 2Mbps^STM-4EIIWi 

ATM+7 h7-9C0MA%mLb Lxmrnx-b*). * 

[000 3] «3(WHIPPH^-7x- 
^*«BLfcATMaflBSBW f -^IBJW)*Ft*U 

7tt>^TJ)?>. ANS I (American National Standard 
s Institute:*GMiKtt*) OWlUziLhZMWJv 

i^^^ . 7 m i oaHi^tf o . zzx-9 vv-v m 

Wb\i. %mmX"f-9<r)*-rt-7n-tfmiL%^ 

xoiz. &mmtpb*kmi®w?hmfo<r)iix'bz>. 

jl»^S£ fctcJ: "5 lOT-f 5. ZOW&Wl-vhb 
[0004] -y M 1 SrS^L tiT-90 

%mm?n. T-9v)%m&*imx'bti8. w^iva 
•v ht^cvc^v h 1 2£i*{iffljfcMta. ait^ 
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A'-Xh (burst ) m&tttilfcXv7T9Li&b-+U 

[ 0*0 0 5 ] H I P P I £>i§£\ 7 Vi/ v hfHWteH I 
P P I *-X hJMMSafflSftS „ yu Y 3;khtf>H I 
p P I rt>r<v Mi, g&tf)H i pp I a-x b*»4»aWE 

3*u h i p p i ^-y hmmz&mftt>mfcztii>. 

ItitfiX. H i pp 1 0M£n?l' i J'/ hMfflcottMl 
JiH i pp i^-xhXf>&. 

[ooo6] T-tHmmmx-a. wtw w*, y 
s-rssc^H i pp i^-xY-zmtLxmrni-zzk 

WX'%&. Zcrffl7X-it. XmtZctfstel 3<r)Ztl? 
ti 1 * l 1 ffl-foOH I P P I J<-X M;:*fji$ LT 

[ 0 0 0 7 J T-fCV&MmX'H I P P I ^-y b^i* 

StBBW-* k , r-?^fIIITii*ia£&tf>T 
If**? l^'-y hffifcffiMff I P P I h 

<mX\m?l< i J yY®tf''S" fcRj&SJlTV**. ) 
fcffi^-f SStWH I P P I h<OSm)5H"ffi55rC: t 

h i p p i hw-tKXM§%ri-& tx-<m. m 
omztizb&ti. mmma^mmizntx-r^x 
<7)n i pp i^-xhtm^tittx. \3±<M/m& 
mmztiz. mmmtfH i ppi^-xh^mta^ 

[00 08] £0J:3(zfE^ATMjlfflSar?li« 09 
A HWHHM - 2 2 0 8 3 5 ^&«£> 5 * *fcH«JI¥ 5 - 
2 2 3 3 4*2M£tta&ffiTtti!J: I/O** J: 3 
ATMffllWfflfilHl^ti:. glSl^frroO^JSATMHI^ 

xmtfiztix^t:. -t%b*>. %awsf3i>mwmzi>. m 

iiSI*14LitH I PP M y?-7x.-Xk AT 

Mifflfiosfifci^SfiiiiSi: cottier ini<mmt 

[0009] 

[M«Li5t«II] HIPPM Vf—7 
x.-xt ATMfflSoiOJ: 3 

iWfozLX. HWKrl5 5MS>STM-ll3ll** 
JflLTjM*fT3*\ &fcttfttt'CfeJ»&6 2 2Mbp 
s*DSTM-4B«*ttfflUT»fflfcff3;Li:fc4*. 
L*>L=Sr#£>. fcfci.6 2 2Mbps£0STM-4HIS 
fcttJfltfcfcLTi, HIPPH^-7i-XCti 
ftS 8 0 0Mbps 0>jMI3K&JR8-r& fcttSHEWH 

t*>o. sarc$MW5&^H i pp iow y^-7x- 



TM0»fcli. CO^t2. 4Gbps£OjifI&K<75II] 

iWiik Lxwrnrnmnhox'. 

[0010] Z<7)X 0 (CfiaWATMjlfiHS-CJi, - 
fiSe^Sr 1 5 5 Mb p s OSTM- 1 EMgSrffl^fcilHtS: 

tfdta-rrsfcv^raiB* 5 *)-?^. ifc. 622Mb 

ps^STM-4Hi« fc LT b gV \J:(3MI 
C&Sfclr^ffiBtffcojt. JEK. l«j$^HIPPI>f 
y?-7x-XOttffi£H^{c£;!H^fc{i:6 2 2M 
bpsKLhOATMI5]iSS:fieffl-rs^^ft-,fc, Lfc 
tf-^T. !tfc*JgafW&6 2 2MbpsC0STM-4[5I 

[ooii] zzx-*mcoBmi. itsmmate at 

MEiS£*r2&£}SJBL-CH I P P I >f 
ttfflL^Hfa^ATMJlftSrffo i fctfTCS I. ATMil 

{imw*mi-z>zkizbz>. 

[0012] 

t#«W*fll^H«^«k . ( a ) ®-9iMB#«K J: 
(a) ^co-fe/HBA^StioT^^^iH^T^ii 

(-) ay!CTicffl«s*ifcs-9ea»t'e<i-wi^'UT 

kmumx-ztiztim-th^wm^mk. (*> 

[0013] -t%b*>mm. i i»ow»ctt. a^j$ 
nmfet-y h&z i mffifc-rsffi^^ft^si^st 

#*^r fc tit*&gi»ft i 3 * i «>T»o x i, i v\ 

fit, ®^fi^MB*8BcJ:->-C»W 
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m^m-zti? mm tx # t>ti*i a %m<m^z& 
< mfi-&/L?-t)Mzm*-tiXTmitit& zbtfx-z.m 

mB.£m<9&~rzttfX'Z&. antra. %mwzm 

mmzvmz$roztx\ itmm^mmmsKrm^m 
mtmvc t+^aftas-cATMiifi^ff o z t 

[0014] mm2ffist<Dmix'ii. (-oxjizti 

m%Xv Ml£ 1 #fifc-r h H I P P I h £ H 

-PDUfc^tetsmc'rti-TOi^&fc. (nu» 
» i cDm^^^mzi~>x$mztifz®coH-p d u 

H - P D U £1MthWH¥Kfflkb . ( a ) ft*JMM 
#BHc J: oT^3to«i«i*)*MWH - P D U £11 

izm*.&x2>-tj\sm.mt. (-) zn&vm.*®. 

WtcfflSSftfc ATMBBIfctt LT *fi*WMtfcailH 
*ft*ra*;HiUB¥fti:, <#) iRttHlfcJBBSfifc 

iai*4Tfc*»IMk»U*«>&«H - P D ute* 

mzi. ~>xm ixmtift&jmttcoztiztinttm 
H-PDVii^jmizm^ixu-PDuin^rt 

&m^m.mt . ( n zm^m&mz^xn 

£$*Ut H - P D U Z H I P P I rt-X YlffS&frhm 
[0015] TOfcMHWteEttOJMftti. 

tiim&zv lmffifc-r *h i p p i A-xbi 

H-PDUfc£SlLfctk ^<0H-PDUS:ji^-H# 

Rtei-s-cwjBftfct'y h&oitmximjmom^ 

k»V^HflS3&«ft*OT, i*ii:^IBH!IS-C4MH©ifc»*» 

imfimarfh* zzx\ m^zm^m^mzz^x 

*ti?ix<?im.ZtizZix?timtyz%]sbhix 
^^S'JW-b/USr^^^iItiS^ATMIlItifcStlSlL 



#&<xi>. znmtm^zm&izmviiii-z.ttfx' 

««ttt:7C«»Wetry hfifc 1 #ftfc-f 6H I P P I X 
-Xh£S£-f&. n*«W>®tga 

^x h+KKmmm&X'ATMmm&ft d £ t a^raic 

[0016] »*«3iB»<0%8BT*{i. m£m2WM<?> 
AT M»figirffi9ftffl¥Bt(c ct o ZtiZtiW 
H-PDU«y-h**|6]Wb*xH@i:. ftffittatft? 

no&fflH - p d vnftcoe-, vnn&ttigtf 

t>ftffln - p d u s-7c iz vte&wv- ^tm^m 
#ati->T»«s*i*ir»H-PDu«)r7-b*»fc* 

L < *6 J: 3 KH - P D VWMZtiX V vg, £ fc £1$ja 

[00173 »^4ieifc9fSfli§-ra. ii^^hw^bkc 
£wmtm<ommzt>zz.b&¥imbix^z>. 

mmmmmKxhi^b^zbiz**). jmk 
afi5SS<oav ^wtBwefcwaft* i b i x 

die**. 

[0018] Mro5i»®»9r?tt. ft#^i!i#afc 

[0019] 
[0020] 

[SOT*] JaT3dKWfco**WBtB«tcW!W4. 

[002 1 ] Hi tt*»!W)--»SIWK=*i»t * ATMffl 

®lJ3«J:U ; »2^ATMa^M2 1 1 % 2 1, tt**l 
€ilW{Ef-S^l^^«m2<7)HIPPISIS2 2, . 

2 2 2 fcfttesiiTvi*. ztLmmxx/m2 

<?)ATMafiSIS2 1 x , 2 1, li, n*cOATM0» 
2 3! ~2 3„ CioT, h*7— ^ 2 5Sr^ 

LTS^itTV^. dfL^>n*^ATM[sI«2 3i ~ 

23. ama§66««HWr->Tfio. miaxx/m 
2WATM»^sig2i 1 . 2i, a. 
Lxztxbcr>&ifrz&mzimLxmmzfToc\b& 
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HIPPIJIM2 2! . 2 2 2 X-^avKA-* 
I). 

i o o 2 2 ] 02(i. *mmmnATMmm$iW.v>mf8. 

*&hLtz%><?>X'bh. 01 £*U:»i*5J:tfJS24> 
ATM3l^llM21i ,21, tt**l-Wint-«llJftfc 
£oTV%S<?rC. ££T14ft*»Wlll«ATMj»iai 
X21i m20ATMaflHS2 1, ICO^T 

[00 2 33 SSl?>ATMjlfiSSt2 1, ti. HIPP 
lA-.Xfja{t08& (HPS) 3 lfcH I PP IA-X 
h«IB»(HPR) 3 2*ff£.'rvi*. HIPP I A 
-X h3SflN!IB3 1 fiH I P P I A-* H8ffltflPHft3 
3fc«fcoTS&ltf>HIPPl£g22i *>4>HIPPI 
^-^h^3iai*3Kt*J:3fc*->'C^*. HIPP I 

vmmm 1 a, wiutH i p p i h 

*>£>LLRC (Length/Longitudinal Redundancy Check 
word) flftMlirf ftfcXfcHB'wrtrfmi'tH-P 
DU (^»/r#Srob3;PT-^-7h) ) £4$ 
"t*. i^H-PDUJi, »*H-PDU«B!B35 

[00 243 LLRC(i, HI PP IA'-XhO 

*17-rWx??3-F?a*. LLRCJi. HI 

p p i y <-* b r t £±.mimz x ixm&tixwi 
ztis h i p p i x-x v<r>%.mmx-\±H i p p i A- 

W^/t U r ^ f-x -y ?*S&££ii6Tgm LfcLLRC 
JtlRU X9-$>**fc*xv?i-*. LLRCIi. H 
I PP M y*7x-X±"W>*<WII3iU ATMflrf" 

[00 2 53 HBNv^i, HIPPlA'-^hKL 
LRCfr«H»Lfcfc»i:UT«ln8ft.T, H-PDU 

(H-Protocol Data Unit) tffiftf ft'**-? Hvy^f 
hh. iCCH-PDU(i, "HIPP I over AT 
M" Ki>(t67*o h 3;l^r- ^ jl- y h SrgflfrtS . H 

(1) I7<-*H(HIPPH>-?7i-XW 

(2) fflfffi^ (&fl»&^. ttz\2*MHfrt>) , 

(3) x-*HW>*jR. 

(4) ?Vi^MIHI*>att. 

( 5 ) a-^t./ MRff, U-fe >y hffiW)i 

». 

Si : S 2 : : S n =bi : 

fcstfU bj + b 2 + +b n 

££T "3 2" "6 4" JiUBIOHIPP IA' 

[ 0 0 2 9 ) "f **l«W>ATMBIII2 3i - 



[00263 ST. a«H-PDU«||l»3 5K»> 
a**lfcH-PDUtt, H-PDU#SJ®S& (PDS) 
3 6KJ:oTlo1'ogi*aj$*U. *LT. H-PD 
UWf-y h#rtlWHHi«*vC nfli^MBH - P D U 3 7 
, ~~3 7 n fc<t*. iftfcWjHWH-PDUS?, ~3 
7„ J4. mi~mn^m^aiH-PDUSWlHl»(C 
LA) 38, ~38„ tlO-foS&atni.. 

mi^mnrtmrnmH-pvummss! -3 8 

„ *><Wi«tfi, 01C*L^m2OATMjHtiia2 
1, tCjaMW*fc*«)n*OATM|g||2 3u~2 3 B » 
WtJCl/O**. ^l~^n^-b;HHiHlS& (CLA) 
39 t ~3 9„ li, ^l~mn£0Sfi*#|H-PDU# 
ftBB3 8, ~38„ tt*Ji?*ijW&?* 
*iX^^HPJH-PDU4 li —4 1, SIK&LTR&ffi 

i ~4 2„ n*<DATMEIigl2 3H~2 3 nS «0-?-tL 
«l#fJC LfcATMHWUBa«lil» (LI S ) 4 3i 
~4 3„ (cafeil, *fJC-r&ATMIlI«2 3 1A ~2 3 nS 

[0027]-*, n*tf>ATMHK2 3i B ~-2 3. B lC 
»i6tTE*S*lfc* l~*n»ATM|l|||»IWllB 

SS (LIR) 4 6j ~46„ ti, Hl(C^t^lR20H 
IPPISSb12 2 2 *>&-fe/W%MlT<*i:*::*l* 
«kW6. 1 n cO-fe/I^J^HIK (CLD) 4 7j 
~4 7„ 14. 3Httfc£*lfe»*-r*-b^4 8i -4 8 

fl4 9, -4 9 n li»lW*llMrk<0«flMMHH-P 
DU«4*KIHB5 1i -5 1„ feWlSitTWIEHI 
rk«)4HWH-PDU3Ml7cS*i4. £ft#8«JH-PD 
UflftHft (PDR) 5 214. £ft4>1l7c3;»tfc4HMH 
-PDU5 3! -5 3 n £H-PDU<9t*>y h^KSt 
i*. *LT. aHIH«)»2«HIPPI»B2 2, X' 
4rtW"*1!W>H-PDU5 5*«7&f4. -C0S7C$^ 
feH-PDU5 5{4. gmH-PDUl»HIi»5 6tCS 
HIPPIA-^HMB!lkl3 2tt, SA 
H-PDUSSEI8S5 6CS^ii^tl-CV^a7Cf^S 
fIH-PDU£l-p-fogS*{iJU HB^-yrSrHOKrr 
^^ACLLRCfffrflftU H I PP I't-XhlCft 
7W*. ;WHIPPlA*-^MiHIPPlA*-^h 
3MMl'«Wl5 9fcJ:"jTJItlOHIPPHa2 2i 

[0 0283 ;«)H2fc*J»tft#ATMBIII2 3u-2 
3 nfl *^{i2 3, B ~2 3 nB OiiM)«KS 1 ~S„ tftWl 
iHmSitl.H-PDUOb'-yMISb, ~b„ iOSfc(4, 

b 2 : : b n 

-32(4fcl464) (1) 

2 3„ mmm&hftmmzti&H-PDuozti? 

ir>«. i*lti. «itf 6 2 2Mb P s^ATMIlBli:'?- 
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cr>¥.ft<r>MiiM&<n 3 11Mbps £>ATM|Ilf8cDfST 

14. nr#wt-y hgs-^^-e^j: <5 hmzWifeix® 

[ 0 0 3 0 ] fcfc'U ift^rt^&IJtmKS&fcS: 

S, +S 2 + +S„ S800 ( 

) ) 

I.IT'800 (Mbps) (&£>Ol41. 6G(Mbp 
s> ktt. jataHlPPiati8ftKfc**>l,T» 
2 ) *«w««)«Ks**f . **x^r v h 

[00 3 2] 03J4. H2-CBWUfcaMllW)f-*«) 

«WWctt, f-^OJWSiifclllRi: UTOH I PP I 
'^X H8IKI9III (HPS) 31. H-PDU#ffllsIgfr 
(PDS) 36, %\^mn<?>*.)Vm.Wts (CLA) 
39! ~39 n fc«t^ATMHIig^iS^miiIS&(LI 
S) 4 3, ~4 3„ *JIlc*LT**. i<0Htrtt4HB 
H-PDU£*ftmio£ft*l/t^6a*. Ultfcte 
n2|tt7)ATM[3]|&2 3i fl ~2 3 nfl l::*tJ&tS nflc9#H 
H-PDU^fL-f^mitLTM^t-fe/Wt^it'C^fi 

[0033], Z<?>m3X\ H I P P I *-X h&mw 
3 Hi. SfELfcH I PP I rf-Xh6 1KLLRC 

TH-PDU6 2££j£-fSo H-PDU#8q@g&3 6 
(4. H-PDU6 2*lO-fo|g»ajLT. nffltftfHW 
H-PDU37, -37 n jWfeit*. #^HH-PD 
U37, ~37 n (0T14H-PDU3 7, W>0 
jj*. ) »4, flll^ffnO-tEA^UUIIB (CLA) 3 9i 
~3 9 n OobOW&t&mmzX-oX. #*tt4fc* 
;M2, ~4 2 n <fc$)fU. i*lfe«*A'4 2, ~4 2 
n (4, ATMEHIftilittlllllft ( L I S ) 4 3, ~4 3 
n *»^ATM0B«2 3i A ~2 3 ll |±»caM18#l*ifcte 
£3>. 4*5, i(0@-C r STM-Xetcj fc(4. ST 
M-l. STM-4. SONET»8J:WR#0>*^tt 
l/-A*aATM*A*;&iaft6gHK3&7 

[0034] ®4\t. nt<m"cm\Litst/m^ t 

~mnC7)ATM|l|^»3gg«[lIS& (L I R) 4 6, ~4 

6„ . m-mn^vmm (cld> 4 7, -4 

7„ . Sfi^ffJH — P D Ufi±IaI!& ( P D R ) 5 2*JJ: 

VHippiA-xnaaia»(HRP) 32Srmt^ 
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PIA'-^ hitfim^«i3 3(4, A-/ttyti-?t 
i*»l«HIPPlWi2 2i **HIPPIA-*h 

2riMatj-rs fc» » 3 2 1* >•/ f m#»t'i> s . mmu - p 
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-fe/1,4 8, -4 8 4 Sr-ttL-e^mMLrfctaifeU-CT 
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«5«i4MWH - P D U«±S9lsl855 1 , ~ 5 1 4 tA 
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